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(54) DUST GORE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve permeability of a dust core, which is provided by 
pressing Fe-Si-AI alloy powder, and to reduce its loss. 

SOLUTION: By using liquid quenching equipment comprising twin rolls, an alloy is powdered, and 
the alloy powder is then mechanically ground and classified by using a screen of a mesh size of 
1 50 u.m, and thus an aspect ratio is adjusted within the range of 1 to 2. Then the alloy powder is 
heat-treated at 500-900° C in the atmosphere to form an oxide film on the surface and thus to 
reduce eddy current loss and is molded at pressure ranging from 9.8 to 19.6 MPa to secure an 
enough compact density, and the compact is heat-treated at temperatures ranging from 500 to 
1,000° C to remove the distortion having occurred at a forming step. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



ao)B*BHW)F/f (J?) 02) Q ^fj tjfe & ^ (A) (lDMFtfM&M** 

#M2003- 109810 
(P2003-109810A) 



(43)&HB ¥*«4J| 110(2003.4.11) 



(51) IntCl. 7 


NMB* 


F I T-7a-r(##) 


HO IF 1/22 




HO I F 1/22 4K0 18 


B 2 2 F 1/00 




B22F 1/00 D 5E041 


3/00 




3/00 B 


3/24 




3/24 B 


C2 1D 6/00 




C 2 1 D 6/00 C 




mm* 


m&mtkn ol & e jo &mm< 




#82001 -302724( P2001 -302724) 


tfDfflBU 000134257 










¥f£l3# 9 3 28 0(2001.9. 28) 


K«!ftflll#*AeKi5aj 6 T@ 7S 1 * 






(72)&?U# it* ME 






^4Sl^|lj#**aK15lU 6 TI 7# 1 ^ 






^iC^fcl — 






(72)5S#£ MR us 






ai*^ilr^**SKi5iU 6 T@ 7# 1 ^ 












Ff-M&m) 4K018 AA26 BA16 BB1D BC01 BD01 






CAD2 FA09 GA04 KA44 






5E041 AAD4 CA03 HB11 HB17 NN06 


(54) [5B?II©£»J 







(57) mm 

ma) f e - s i - a i xit&xm*Bmim tr 

i. 

#\ §S1£ 1 5 0 i»m©|f«rJflVyfc#a«r*U T*-< 

*£;Ma<K. 5 o o~9 o cc-c^fttai-s-it-c, 3c 

iBCBMb*Kt?i5j*UTi»«a«*«rfii*U 9.8- 
1 9. 6MP b©«H©E*?J^LT+#*jS»#* 
«*»»U ffif«#£5 0 0-1 0 0 Ot:©?fil£SS 



[*MfflMr*©«lB] 

lt»*Kl] F.-Sl-Alt±)J»iU-ttJ: 
5»iHift«^-l 5 O'/tmETF ©■&&»**, 
HftJ,, 2 0 kHz £fe*tt5*aE&8«*: A 2 0 k 
HziUO'oai, 20kHz, 0-. 1T©3HS 

*#|C*5{t5tt»Wtti«, 1 0 0KW/m 3 £i,Tl?fo5 

[»*«2] »#51fcB*©E»afc&K:*i^-C, (ifi 

tt»**3] ff*5l 1 bU<li||*S2©v^T^ir 
B*©E»tt&t::*5^-C, B&E*A»*tt, Ro-/i4C: 
©tttt*ft8a?f^£ftfc-fr£ft**\ 

IW*«4] »*«i4^btt**3©\^a»fcB 

5 ] 1 fcv ^ L»#* 4 ©v vf *i*»fc« 

arofiEl&a&fcaB^-C, biTIH/W i^-li^y =>->S 
»M*»fe*5, 9. 8-1 9. 6M-Pa©Jtt*EHrejftff 
3ft, ABtttf 5 0 0-1 0 0 0 ^©Sa^H-cm^a 
*Jl-C*9, «ttiS5;3~6.l e /cm 

H»**b] l*#«l^U«*S5©v^ft;H;:B 
.«©EE»«»H:, fc t> 1 *-vRi:©»»ttlL 

r 4 5 r. i «r #m 1 1 5 a - * a * a* a h 7 v * o 

[»**7] Fn-.Si-Alt±«»ttm* 

■ftfc^*^&*ft*-e*MQ ! ai-5is, iwanwaas 

ftfc*&»*«rrit»i-5lSU llWBrii»*«rj»«Hl1-«. 
lS££tp i fc Sr#»i1-5ff*5 1 fcv^»t#S 5 fc 
EawfiEt&BE&waJfcfrS. 

8 ] 7 fcfE«©E»«SE;©»a*ftfc 

*3^T, SlilS^Xmi^V^i5©@Mtlil 5 0 Am 

■Cfc 5 £ i i +5H»BS«:©KJt*t£. 

[w**9] M*gt7fce«©E»tte©a3t#«6fc 

*5HT\ ME*^«*©ilM!WH±, 5 0 0-9 0 0"C© 
tWIEH-CfTft 5 i i Sr«*i+5£E»B6B©»it*. 

So. 

[»*«10] »**7tB*©ffi»*&©»S#ifc 
fcisvvC, l«nE^?BlS©*»E*©«HH:, 9.8- 
l 9..6MPa-e&5riSr1S«i1-5ffiBaeB:©KJt 

[it#® 1 1 1 it** 7 tE«©ffi»«te©»3t*a 
icfcv ^x , SiJEf£ffi*#©f^s 5oo~iooot; 

©a««BBT?tTft 5 £ i 1-5ffit9Bfc&©aifc*7 

& 



(2) #12 0 0 3- 1 0 9 8 1 0 

[0 0 0 1] 

?>„ 

[0002] 

[&£©8fl?] SJiirefflV^ft5^ 3 -*=^iL 

10 ftt,©?^ nacBtt, 

»UT4n&ih.«E&attHU WHS:?*?* HEM;* 
TKv^8ME«acSr»o^*. KSEMttfefcaft-t^ 

[0 0 0 3] L>U B»«Ktt» AHft****!'*'*' 

*fcaa*©K»*»tt!i«^-H>-tf*5i 

ft, «™fc^©*»fc#5«*»S^*afc©»*fc# 

20 u £E»at«©atft#ttfc#fct, «#ttft*s^<a 

£ft-CV^ 0 

[0004] jMf:w*«yfc tr, ffi»«;&©*anfc«:* 
i?#;Sft5Ci to*»¥»tU, 

©aw»©Ki±, at)»nsakws©3fc»*«a<a*ii-c 
v^„ -at % H»as«:©a«*^n)±s*5*»fc 

tt % *»JUT&©2£##;libft5. 

10 00 5]. 0*9 % (1) jm-efc3&»i&*sfr© 
S»^f6)±i-5, (2) Wh, & 

30 mwm%.*fa±i-z>, fcv^#ft-e*>5. 

[0 0 0 6] f£* % S«*Srlftj±S*5*»fc ltw\ 
£fc£M»*©a**©fl±fc^#«!&»ftT:t3!K =t 

(D^ftbLX, WZtt, l&K&XZMfZ, 

«4£©*45a*^©E**£#*i**ivc^5. 

[0 0 0 7] U*»Uft#b» IWB©*»fcJ:5BEte«* 
©S«*©fi]±fc-^-C»±* atait4»U*<4*fCl8 

T±a©JM»*«««i-54if©» SJji^* h©ffia»*>a 

«R©*ttv«<A^e>©*«j!eBk*B:» B^4^ai-fc 
9 , a«iS¥©a»©^ft:fc*ttS"e 1 5 1 ©t?tt4 
v\ 

[0 0 0 8] 

I38W!»»*UJ:5t1-5aH] ^t, *^0J©K« 
[0 0 0 9] 

JO M£«&1-5fc©©^&] *«Wtt, «HBBBH©# 



(3) 



12003-109810 



[0 0 1 0] IP*,, *3BWf±, Fe-S i-Alti* 

»iu GK.tz&amk# i s o ^aTro^M* 

i, ^-f ^y-«»6>ft5»- 2 0kHztr*31t5^»ftlt3 
flS^ ; )i 2 0 kHz* 1 0 0JJi±, /$>o v 2 0kHz, 

o. i TOMSftfrfcaart 5*»W4#, l o o kw/ jo 

[0 0 11] ±tc*%W\X lWHEO£E»8fcBfc-S8V^-c» 
WB*4»*OT^'!^ Mtt±l*^L2-C&5£.i* 

[0 0 1 2] *fc, aMSHtt, t9iB©ffi»«&fc:l3^ 

EE«N»S-C*>5. 

[0 0 13] #389! tt, tilECffittafcfcte*^ 

t, T? 5 0 0-9 0 0 < C©i&S«S 20 

5o 

[ooi 4] *fc, **Mtt, WE©ffi»flKKiy8^ 
T, OTB^-fvy-ttvyn-yaH^Wifeifcp, 9. 
8~1 9.'6MPiW|j08S^tf»Sh, fRS##6 
0 0-1 0 0 O t C<7?a«®HT?fiMa$nT^!3, * 
d»1t«K#5. 3-6. 1 g/cm 3 -efc5^i£ 

[0015] *fc, *%w\* s ttcoOMKC 
<.it l#-v£t±o«HtMiL-C*8ri:t»|ti:t- 30 

[0016] *fc, *38?Htt, F'e-Si-Al Srifig 

jgfrsrjftaai-siait^tfitftwwti-s, awe© 

[0 0 17] #380!tt, lfflEOffiBflS»©«Jt* 40 

&fc*s^-C, MJE#»:EafcfflP5it©ill*#, l 5 

5, 

[0 0 18] *35Wtt, BMB©ffi»»«©»3t# 

ffitt:*Sp-C, «tlB*&»*©fU&a«:, 5 0 0-9 0 0 
c Croia««SS-Cff^ 5 £ i !rtfi i-5£E»afc&©»jt 

[0 0 19] #36H!tt, DWB©E»aeB:©«3t* 

&tzts^x, tMRjmiMo)jmE.ft<oim#* 9.8 
~i 9. 6mp a-zfozzkzftmki-zEffimfcvm 50 



[0020] tfc, *&ni*v WEoE«««oaBt* 

jfcUiSvn:, 8JIB*»f*:©KR«a*N 5 0 0- 1 0 0 0 
[0 0 2 1] 

< 1-5 i fc J: 5 , EE»*<fc©aHMs#|Sj ±1-5 
Snfeft-CfctK L*»ti«T^^ htb©*9*-eflFJ8*Jx 
fc£E»ttfct±. Kfl«WtfcJav^-ctfii,fc1W4t*1-i 
.t#»fcix-cv^5. 

[0 0 2 2] L^U h*fc©»**#5;fc©- 

1\ £©j:5fc*a#» «*m h©sicfev>-c 

*»-C#fcv^©i*.o-C^S. seo-c. , 
#fflsp*»ttT?»6>*i.5ifc.*«93B»T?ib5. 

[0023] ^r-c\ *Att*©«fc(rttfcov*-c» 

fNSH-5rfct±D, JfSfcT:*"** hJ*Sr»o»*«: 

iB«bM4L-e^-ef, r.©»*.*;a^5£fcT?, 
h-CE»«»*»feii5'ri:*jtflj*iifc. ft 
**©±lHB*©Ma#S©--o-C*>5s 

n5©»±^)^-Cfc5„ 
[0 0 2 4] fcfc, WttWcBfcLfc, £-&»*©T* 

Mt, a««5Hftif©iRsa*Kovvca'<«. m 

E©J:$fc % ^R*r±, RB-A«WI*»ifeJ:D7 
u-^«»*tL-c1»feix«©T?, »3fcr*-«* hit 
©*£*^#«¥flMftu-t?*e>;h.5. T^^-i' hit 
£lJ;>3*f<, a»o2J:5t'/hS<Lfcafttt» ME 
©±5K-«fcJBE»»«fcd3V^Ttt, *A«*©r^^ 
* htfc#**<, jS»fttt*#*V\fr#ilBaW*i45 

[0 0 2 5] 'tLT, tefttSJUctSi:, 8«©*«4* 
ttSr#5fcfetc(i, J#ff2ft:&*£5. 3-6. 1 g/cm . 
3 &1-5£iW*fc5r iaMMBSfW T*'** htt£|H 

»««frtf^«1-5itfcJ:Ds 9.8~19.6MPa© 
jSWffi2n?5. 3-6. 1 g/em 3 «lSMI#fi 
ft*5^o, {6n^, j«3tt*-?iKv^jttfttt 
te©flfcfc*Mfe»*#fe;h.5 - 1 UK W fca>i4ofcfc©, 
:o«li Lfe„ 

[0 0 2 6]^ ^©^«ta(±, «BI^}6iMlfc L 
■C«B1-5Wdl»»iaLH »««**S:ffii*1-5fc© 

Kmi-AK m&mmi>K 5 0 oTCKT-enasftSMb 
-fa rn^asjftbDU 9oot;^±-cii, ft 



*«*JPUTb*5fc*, 5 0 0~9 0 0 , Cofflib 
fc 0 jS»*©ffi»K'L"©»8i«ta&fcov^Ttt, 5 0 0 

t&T-ettffi*aH-£fc»s-e*l\ 1 o o ot£t±-e 
(4, ^ttPjSttKiP-frAasWft^rolS^^c, 

*, 5 0 0~1 0 0 0t(OSSIiLfc. 
[0 0 2 7] 

[Hffitil] fcK, JMfrtt*09fc*H\ *3B9&©fafcttfc 

[0 0 2 8] (HJSmj 1 0**%S i -6*4%A 
1 -a»F eft«»««>**tT^rfV^#H«-Cj( 

mmmmUs ^£jt@#4mm©/x;i^<b, se^c 
# 3 o o o r , p. m. <om&<r>w.^>-^^m\^Miri) 

li^ £S#S2 0~7 0 nm<D7 

fm tfc. :©7v-^ $*&*«r«fj 5 ;Kt tioM 
jfi 1 5 0 /j mroffiSrfflV-C^SrtTVv hft© 

foofc„ 

[0 0 2 9] W:, r ©$*(;: 6 0 Ot, 2«PB]tT*' 

*+-efW6a«fcby *©&, s/y =-v#iB«ri. o 
^frpyWio. 3 u *H 

13mm, F*?1i8mm©&§l&fl|V\ Htl2MPa 
©£#■<•*» U hn^^u^wH^SfcK^fc. - 
©EE»*«te7 2 01C, 2 WW, T^rfv»H*-efl« 
afcJSLfc. 

[0 0 3 0] itufe£E»«CKl=»-fC*»** 
L, H«*»tti2 0kHifc»»t5n^©S|JE*ffo 

■C, 1 5 0 ^ m£ilT©*&»**flsRU 

fl J: iH^ro^frT* h n -Y ^A^#©lE»a£B:©fl*i ff 

[0 0 3 1]B1I±, *H*«| t ifc«fl!l©£E»«ES:©, 
ja»»»tt©»S*S*«rSH-|a, 'H2I4, t Jt 

&#J©JHj»S© 2 0kHz fc*5tt5 n *©«£»**: 
*1-H"e&5. Hlt?,-10 1 tt*IH6*!l©iS*, 1 0 

2tttfc««©|g*Sr^i-. H2T?, 20 1W* 

»0J©igm, 2 0 2 ttJfc1ftW©|S*«:*1- . Bl&VH 

fltfQSfcff * 5 i i * < , K«tt©E»««J»*#e>*v4 

[0032] mmm 2 ) sum i ia*©#ife-ea<fe» 

**rff*iU r©fr£»*fc, *»t-C4 0 0r, 5 0 
Ot, 7 0 Ot, 9 0 0*C, 1 0 0 o £ c©satr^ 
SfclSU fy=t-v»j»*ri,Ofi*%, ^r7!)y 



(4) #i! 2003-10981 0 

6 

m<D&M&m\ Sa-ei 2MPa©jEE2j-Cj*JBU f- 
B^A*$©EEtt***ftfc. ^©&S4, XMiM.1 t 

[00 3 3) 1311 riib©ffi««»fc«»tfc** 
*&*©,. ^Ma?ajSt n^©BW»Kov^r©fffl5IS*«r 
*Lfct)©-Cfc.5 s . 0 3 i 9, ^©WM&afls .5 0 0 V 
BtT-ettn^fii 0 0 kW/m'Sltfe^ 9 0 0*0 
ELb-t?ttn*©H!i*i 0OkW/m 3 ^±l^i|SPl-5i 
5 feixfc. ■ i , &*©*&*!&&« 

iO ©3lE«5llf4, 5 0 0-9 0 oic-e&sri 

[0 0 3 4] 3 ) ^iSM 1 B«©*?6Tfffi»at 

i^MU :©ff»K4 0 0TC, 5 0 0t, 7 0 
CC, 9 0 Ot, 1 2 0 0tT\ 2i$W, T^=fV#H 
MtM^rlL, Rv^JE»^fc**«rliU 2 0 
kHz, 0. 1 Til*5*#-Cn;*©ffl!|j££fTofc„ 0 

4tt, iftib©JE*&«SSic:o^T©, Mffia&Afcn* 
©§B«tov^©fMHS*Sr*i-..H4J:!>, A£ft© 

«waa*»5 o'o"C£tT-ett2*©ME*!W^+»-cn^aJ 
«<, i o o oicELk-ett. /<^^-l:ii5i»« 

[oo35] mi&m4 ) mmm 1 E*©**-cffiH t 

fc7U-^«»*t, »»Sr*tfc*,'BH*^ 2 5 
0/jnu 1 50/im, 9 0 m m, 4 5 it m©gSSrJ8v^-C 

i*lfe»*t*««fC6 0 0*C, 
S«tU fcv^fy a-v»B*i. 011%, ^t 1 
T9 V*K»fc.O. 3ft*%ftfrU *«1 3mm, ft 
i8mm©41»\ Sfif4.9MP ai 9.8MP 
a, 14.7MPa, 19.6MPa, 24.5MPaT 

[0 0 3 6] Cfr&WJERBfcfcfc, 7 2 0*C, 2^Fffl, 

ttX« »Sift20kHz, 0.1Tn*3(t5n 
^©»K«r1T*ofc.. H5tt, $mJ£t>hmm®8L<D 

[0 0 3 7] E!5^V^T N fli^5 0 1 f±, 4 5.um© 
ISSriiiitfc-a-^*a*, 0 2 ft, 9 0 iim©ISSr 

iiiiLfc^*&*, «5 0 3I±, 15 0 Mm©gg£il 
40 ii Ufc^AJR*, *«S 504 (4 250^ m©«SraJg t 
fc-frA»*©tt*ft*t-. tfc, Hl6IC*5V^r, *i^6 
0 1, 6 0 5(1, 4 5#m©««riiiltfc'frA»*, * 
§6 0 2, 6 0 614, 9 0/im©ffiS&3iiSLfc-g-&*& 
A$6 0 3, 6.0 7(4, 1 5 0 n m©gf6£iii! Lfc 
AI6 04, 6 0 8(4, 2 5 0^m©IS^ii 

bfc*A»*©iB***+. 

[0 0 3 8] ^flt^ai4, Sf#45 fl m 

SiTs 9 0^m£(T, lSOjimBT, 2 5 0 n mJ^T 

JO ^4»*©ttfitt/hSv^aJ:v\ tv^rtlr/«e5^. 



#BB 2003-10 9 810 



*S*Srfflv\ mmt>&9. 8MP a^±roffi^^*5 
i^{g;VM3*£^Lfc„ 4fc\ JE^*S2 4. 5MP a t 

[0 0 3 9] i©J:5ft**i'4ofc©B, «tS©»> 

«< 45 ci i, iBi-^ff-cjaKftioiiMaasrtf ofc» 
3\ ^ft*©*®©*^^ «a6©a****L< 

45di4i*#, IHiLt#x^ a 
[0 0 4 0] 4*5, **Mfc*JV>-Cf±, *«i"5^fe» 

tt, 1MB© ± -51^ a»*lrlRl±i-5ri, -5£jy±© 

JE£JU:M-5fca©» #A»*o*ar^-i^ htt:£& 
Ei- « * ©JWItff 4 o fc. 
[0 0 4 1] S1\ gjfcftl l i H»fc#«Lfc^Att* 

5 0 i»mO«fcJ:5^ftt1T*o-C, 7 X^fi hfcb©£ 
45-&&»**H»Lfc. i*tfe©^rtk»*tl BMP 

Mfc<o*3»lc^iv^ J*W*ME#«TU dco-a- 
4»*-C+»ftaWlt»5fc*fc«W4, 5. 3 g/ ' 

[0 0 4 2] 

H, = *H«n©KBi43, a£»*©IPPfl:l&*: 



■i-«rt4<» flfiaft^ffiT, *a©r*"«* htfcfc 
#t*Wb1-*it-e, Fe-Si-AIIM^ 
5. 

;Hi] fcJk«5E«ro£E»Bra:«>ffl«»»tt©a 

:a 2 ] gfttil l t Jt««©£E»«»© 2 0kHz 

3 ] Hi&fli] 2 ©S»86K tftffl Lfc*&»*©«Wa 
afiitin;*©H«fc*i-H. 

H5] fiJ»gffi*iriiJg*««©H«©IWiiilS*t*i- 



H6-] S£«Jfc»»*in^©j|||^»*Sr*i-B3. 

in 7 ] j«»**ie©as«*sr*-Ma. 

:■ s i rnm&m Litv*<< ***$©£&*£©*« 

«F*©lftW] ' 

0 1, 2 0 1 3ll&fliJ©£Jir 
0 2, 2 0 2 ttftM©JMt 
5 0 1, 6 0 1, 6 0 5 4 5 MmroimSriiiiLfc^ 



50 2, 60 2, 606 

503, 6 0 3, 607 
**»*©»* 
JO 504,604,608 



9 0 jim©IS?r3i5iUfc-fr 



l 5 0^ni©gir&iIilLfc 



2 5 0 nm<DffiZmi§iVtz 



mi] 



[02] 




10° 101 10 « 

siata [khz] 




10 20 40 GO 80 100 

Bm [mT] 




[■8] 



(6) 



gfffl 2003-109810 




(51) Int. CI. 7 
H 0 1 F 1/26 
27/255 



F I 

HO IF 1/26 
27/24 



